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AMRAAM TDD Second Source Supplier

Core Team Member of US/UK PIOS Programme

Sole Source Supplier of TOW-2B TDD

USAF HTSF and MEHTF Hard Target Fuzes (with Alliant Techsystems)
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@® First point ‘'seen’ + time delay to
trigger

@® Closest point of approach triggering
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@® Highly effective in current applications
@® Maximum operating range constrained by:

— Need to prevent false
alarm in cloud ASRAAM

— Signal to noise Proximity
Fuze

Information he
property a
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Compact and robust devices available
Compatible with volume manufacture
Several commercial sources
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808nm Pump
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Slifer Cooler pyiafacire Wirors

Reproduced courtesy of Litton
Airtron Synoptics Inc.
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— ~3kW (~ 50 X higher)
— Pulse energy ~ 30J

@® Pulse repetition rates similar
— Microlaser ~ 15kHz

property

Information he

Time (ns)
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Relative

Intensity Emitting

Source Size
~250um

Parallel to
Junction

Perpendicular
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to Junction
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Very narrow beam
Allows compact beam forming and
window optics

Allows high forward look angles




— Fixed fan beam Microlaser transceiver
@® Detailed design completed late 1999
@® Procurement completed and hardware assembly planned to start March 2000
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Informati ‘ ‘ ‘

Focusing lens
Avalanche Silicon APD

Coverage : -
g Transimpedance pre-amplifier

provided by
3 transceivers

‘> THOMSON-THORN
MISSILE ELECTRONICS




trigger point processing
@® Good clutter (cloud) discrimination

Perceived Range (m)

D e o o e w0 — Inherent for pencil beam
Roll Angle (°)
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Informati

Focusing lenses
Coverage Avalanche Silicon APDs
provided by Transimpedance pre-amplifiers
4 transceivers
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Return signal

» Distributed scattering media result in
significantly extended pulse returns

Time ns

Typical target pulse signature
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Infor

p

Pulse
Amplitude

A

Distance along
Trajectory

Nose / fuselage
Main wing

Tail wing
Engines / air intakes

Received waveform sequence
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Pulse

Amplitude :
A Distance

along
Trajectory

Received waveform sequence

compared to aircraft case

@® Range variation during
engagement evident
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- Semicondutor [Laser

= Microlaser I

gives reduced backscatter amplitude
— Improved discrimination

Signal Amplitude
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= R(m)
Transmitted
Laser Pulse

Small Target Fan Beam |
9 Transmitter -

tpW

Received
Laser Pulse
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Laser Pulse SRS

Scattering sites distributed in range

Backscattered pulse exhibits
significant temporal extension

Can discriminate on the basis of
pulse shape
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prope

@® Requirement for a more realistic cloud model recognised
Spatial density variations representative of real cloud
Resolution comparable with sensor range resolution (i.e. ~0.25m)

Informati
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2-D slice through centre :
Typical

1-D 52
Variation " Distance (m)
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Extinction coefficient




Infor

Pulse
Amplitude

koo o
il g y '-

A

B Range > _ _' _
Distance along" @ Trajectories through all regions of
Trajectory cloud simulated
Received waveform sequence @® Discrimination algorithm
demonstrated not to false alarm
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Pulse kA
Amplitude gas,

#
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= Distance along engagement conditions simulated
Trajectory @® Performance not greatly degraded
: from that in clear air
Received waveform sequence
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Infor

Pulse
Amplitude

A

p

Distance along
Trajectory

Received waveform sequence
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PO

property and canno

Information herein con
TME\G_M_Buzzard\pdig.f

View of transmit optics View showing rear of laser package
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Power conditioning
® Overall dimensions comparable
with existing proximity fuzes

property and

Information herei
TME\G_M_Buzze
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@® Enabling technology for Fuze Guidance Interaction [Guidance Aided Fuzing]
— Scanned pencil beam offers enhanced roll resolution

@® Maturity of technology compatible with next generation fuze development
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